Introduction
• Colloidal nanocrystals with significantly different properties than their bulk analogs have been explored for a variety of g p y applications, including solar cells, field effect transistors, etc.
• The deposition of nanocrystals on substrates by solutionbased processes also provides a low-cost route without the p p use of high temperature or vacuum.
Th ti f l d h l id t l (PbS • The properties of lead chalcogenide nanocrystals (PbS,
• Many applications of nanocrystal films will require device operation at elevated temperature But the influence of operation at elevated temperature. But the influence of heating on the structure and composition of the nanocrystal films has been overlooked. y
• Several reports have shown that thermal processing can change the electronic properties of PbSe nanocrystal films. However, a detailed analysis of the structural changes of the heated PbSe nanocrystals was not provided the heated PbSe nanocrystals was not provided.
• Here they report a detailed study of how the structure and • Here, they report a detailed study of how the structure and composition of a body-centered cubic (bcc) superlattice of oleic acid-capped PbSe nanocrystals changes as it is oleic acid capped PbSe nanocrystals changes as it is heated in air to 350℃.
PbSe Nanocrystal Preparation
• Chemicals: Lead acetate trihydrate (Pb(ac)2 3H2O), oleic acid diphenyl ether selenium powder and oleic acid, diphenyl ether, selenium powder, and trioctylphosphine.
• Redisperse and precipitate the nanocrystals using toluene and ethanol as a solvent/antisolvent pair.
• PbSe nanocrystals were dispersed in hexane and then diluted with an equal volume of toluene and q was drop-cast onto a TEM grid for TEM imaging or a soda-lime glass cover slide for SAXS. g 
Transmission SAXS
• The radial X-ray scattering intensity profile is obtained by integrating the experimentally measured 2D scattering pattern. (110) and (210) between (100), (110), and (210) 
Diameter of PbSe cores
• Measure SAXS of PbSe nanocrystals dispersed in hexane to obtain an estimate of the inorganic PbSe cores.
• By fitting the data to a model for the X-ray scattering intensity, A g di t i 6 60 ± • An average diameter is 6.60 ± 0.79 nm. Interparticle separation between nearest neighbor is between nearest neighbor is 9.34 nm.
• Ligand shell thickness is δ = g 1/2(D eff,SAXS D core,SAXS ) = 1.37 nm.
Film heating and SAXS
• PbSe nanocrystals was heated at 3℃/min from 28 to 350℃.
